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Accepted 17 August 2006Pneumopericardium is a rare diagnosis usually asso-
ciated with chest trauma. We describe two cases
following blunt chest trauma seen in patients from
the same vehicle involved in a road traffic accident
(RTA). This is the first report of two people in the
same vehicle sustaining this injury.
We discuss the presenting features and different
management of each patient with contrasting
clinical pictures and radiology. We also highlight
pneumopericardium as an important diagnostic con-
sideration following blunt trauma and outline pos-
sible management strategies.
Pneumopericardium following blunt chest
trauma is an uncommon event and may be difficult
to diagnose on plain chest radiography.6 Its presence
can cause air tamponade and may suggest rupture of
the pericardium which, if unrecognised, can lead to
atrial or ventricular herniation.
Patient 1: A 63 year-old, male, restrained driver
of a large car without airbags was involved in a high-
speed head-on collision. Initial GCS was 9/15 with
multiple injuries including open bilateral commin-
uted femoral fractures, left flail chest and facial
fractures. The patient was intubated at the scene.
On admission he was tachycardic (152 beats/
min), and hypotensive (99/64 mmHg) with no pulsus* Corresponding author. Tel.: +44 1603286286.
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dial rub or Hamman’s crunch. His haemoglobin was
8.3 gm/l. A plain antero-posterior chest radiograph
showed a widened mediastinum (9 cm at level of
aortic knuckle) and ill defined cardiac shadow
(Fig. 1). ECG displayed a small complex tachycardia.
CT chest showed surgical emphysema, multiple
left sided rib fractures, left pneumothorax and
collapse of the left lower lobe. Pneumopericardium
with severe displacement of the heart posteriorly
and herniation of the left ventricular apex into the
left pleural cavity was seen (Fig. 2). An intercostal
drain did not drain the pneumothorax or pneumo-
pericardium.
Exploratory laparotomy was negative but at med-
ian sternotomy two pericardial lacerations were
found. A 7 cm horizontal laceration at the level of
the anterior pericardial diaphragmatic fold, and a
vertical pericardial laceration stretching from the
left superior pulmonary vein down to the apex of the
pericardial sac over 12 cm, through which the left
ventricle had herniated. The heart was resting with
the atrio-ventricular groove over the free edge of
the lacerated pericardium with the apex of the left
ventricle into the left pleural cavity. The left ven-
tricle was contracting well with no atrial conges-
tion. There were some minor areas of contusion
present at the level of the anterior wall of the right
ventricle. Sternotomy and luxating the apex of thense.
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Figure 1 Chest radiograph of injured male from RTA.
Figure 3 CT of injured female showing pneumopericar-
dium.left ventricle into the sternotomy wound gave rea-
sonable access to the tear which was sutured with a
running prolene 2-0. One episode of ventricular
tachycardia subsided spontaneously with easing
the heart back into the pericardial cavity. The
anterior laceration was left as such, and the vertical
pericardiotomy was partially closed in a routine
fashion. He made a full recovery.
Patient 2: This was 63 year-old wife and
restrained front seat passenger in the same RTA.
She had a GCS of 15/15 at the scene, which she
maintained. On admission she was haemodynami-
cally stable. ECG and chest radiograph were unre-
markable, however, chest CT (Fig. 3) was requested
due to the nature of the high impact accident.
Her main injuries initially appeared to be a right
femoral fracture, and several left rib fractures.
Chest CT revealed bilateral rib fractures, a massive
right sided submamary haematoma, bilateral
pleural effusions, left pneumothorax, contusionsFigure 2 Chest CT showing pneumopericardium from
injured male.of both left and right lower lobe and pneumoper-
icardium (not seen on plain chest radiograph). The
mediastinum appeared intact. There was no cardiac
displacement. A left chest drain was subsequently
inserted and the patient was taken to theatre the
following day for inspection of the left pleural
cavity, diaphragm and pericardium using left sided
video-assisted thoracoscopy (VATS). Features on the
CT-scan similar to her husband suggested an undiag-
nosed pericardial rupture and the definitive confir-
mation could only obtained by having a ‘‘look’’ at
the pericardium. The anterior wall and left lateral
walls of the pericardium to the apex were well
visualised and appeared intact. There was no evi-
dence of intrapericardial haematoma and the dia-
phragm was intact. She made a full recovery.Comment
Pneumopericardium is a rare problem usually asso-
ciated with chest trauma.5 It is thought, that follow-
ing closed injury, in the absence of pericardial
rupture, air tracks interstitially along perivascular
sheaths into the pericardial sac.3 Possible causes
include pneumothorax, bronchial rupture and oeso-
phageal perforation. A pericardial rupture can occur
either anteriorly and laterally into the pleura, or
inferiorly at the fibrous part of the diaphragm with
subsequent bowel herniation.6
CT features include a displaced heart, pneumo-
pericardium and signs of ‘‘discontinuity’’ of the
pericardium.
Themain potential life-threatening complications
of pneumopericardium are air tamponade and car-
diac herniation. Air tamponade is similar in patho-
physiology to classical cardiac tamponade. Cardiac
herniation can also lead to significant cardiac
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cavae. Furthermore, the physiological three-dimen-
sional contraction and relaxation phenomenon of the
myocardium, is impeded due to the ‘‘hung’’ position
of the heart. Traumatic rupture of the pericardium,
although uncommon, is often associated with con-
comitant myocardial rupture and a reported mortal-
ity rate of 76%.2
Pericardial rupture is rare and is most commonly
reported on the left side. Cardiac herniation is rare
even in association with pericardial rupture with a
reported incidence in one series of only 3.5%.1 Most
cases of post-traumatic pneumopericadium are in
association with an ipsilateral pneumothorax.4 With
appropriate pneumothorax management, uncompli-
cated pneumopericardium usually resolves over a
few days.7
Plain chest radiograph may demonstrate no
abnormality (case 2). Routinely a CT is part of the
overall management of heavy trauma patients and
is invaluable when there is a suspicion of pneumo-
pericardium or pneumomediastinum to confirmdiagnosis, assess ‘‘anatomy’’ and associated inju-
ries. An echocardiogram may not always obtain
good views through the associated surgical emphy-
sema.
After routine trauma management the diagnosis
of pneumopericardium will be apparent on CT-scan.
An expeditious sternotomy will allow the surgeon to
reduce the ‘‘luxated’’ heart and relieve the ‘‘air-
tamponade’’ and if necessary reduce the herniated
abdominal organs into the peritoneal cavity.
In a stable patient without evidence of herniation
or tamponade a conservative approachmay be used.
However, while pericardial rupture and cardiac her-
niation are usually symptomatic within 24 h of
admission there have been reported incidences of
delayed complications at 6 months and over4 due to
undiagnosed rents. In view of the potential for
missing pericardial rupture and cardiac herniation
(even in the absence of clinical signs) the authors
have found a VATapproach to assess the pericardium
and intrathoracic structures a safe, quick and
rewarding strategy.
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